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DISPLAY DEVICE, DISPLAY METHOD, AND PROGRAM 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to display devices, 
display methods, and programs and, more particularly, to a 
display device,, a display method, and a program, which are 
capable of presenting preferred information in accordance 
with user preferences. 

2. Description of the Related Art 

In recent years, along with the increase in size of 
liquid crystal displays (LCDs) and plasma display panels 
(PDPs) and the development of communication technology, not 
only TV programs but also various pictures that are 
downloaded over the Internet or an in-house local area 
network (LAN) have come to be displayed in such displays. 

This allows, for example, pictures that are 
photographed by a camera mounted at a remote site and are 
downloaded over the Internet and pictures that are stored in 
a personal computer in a house, to be centrally managed and 
to be watched regardless of their sources. 

In order for a user to conveniently and efficiently 
watch such pictures when a variety of information is 
displayed in one display, it is indispensable to set the 
display position and display size of the information. 
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Technologies for setting the display position and the like 
on displays are disclosed in the following patent documents. 

Patent Document 1 (Japanese Unexamined Patent 
Application Publication No. 5-289840, pages 5 and 6, Figs. 8 
and 9) discloses a technology in which a user can set the 
content and the display position of information displayed in 
each of a plurality of windows on a screen. 

Patent Document 2 (Japanese Unexamined Patent 
Application Publication No. 6-282396, pages 3 to 5 , Figs. 2 
and 3) discloses a technology in which a user can customize 
the display representing, for example, the position where an 
event occurs without alternating the application. 

However, with the technologies disclosed in Patent 
Documents 1 and 2, there is a problem in that the setting of 
the display position or the display size of information 
cannot be switched to another one upon the occurrence of a 
predetermined event for the displayed information and 
therefore the user is not aware of the occurrence of the 
event . 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a display device, a display method, and a program, 
which are capable of offering more preferable information in 
accordance with user preferences and with which the user can 
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efficiently and quickly be aware of an occurrence of an 
event . 

The present invention provides, in its first aspect , a 
display device that is capable of displaying predetermined 
display information in each of a plurality of display areas . 
The display device includes a setting unit for setting 
display control information that represents the position and 
size of the display area and the switching of the display 
information for which a predetermined event is detected, 
based on user inputs, and a display control unit for 
controlling one display including the multiple display areas 
such that the display information is displayed in each of 
the multiple display areas, based on the display control 
information set by the setting unit. Upon detection of the 
event, the display control unit switches the position or 
size of the display area where the display information for 
which the event is detected is displayed based on the 
display control information. 

The setting unit may set information representing the 
priority of the display information as the display control 
information. The display control unit may control the 
position and size of the display area in accordance with the 
information representing the priority. 

The setting unit may set, as the display control 
information, the information representing a link item that 
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another display device uses to display the display 
information displayed in the display area. 

Upon detection of sound volume exceeding a 
predetermined threshold value as the event in a program that 
is displayed in the display areas as the display control 
information,, the display control unit may control the 
position or size of the display area where the program is 
displayed . 

Upon reception of email as the event, the display 
control unit may control the position or size of the display 
area where the display information concerning the email is 
displayed . 

The display control unit may control the position or 
size of the display area at a predetermined time of day as 
the event . 

Upon detection of a person as the event in a picture 
displayed in the display areas, the display control unit may 
control the position or size of the display area where the 
picture are displayed. 

The display device may further include a generating 
unit for generating a plurality of symbols representing the 
display control information. The display control unit 
sequentially displays as the display control information 
each of the multiple symbols that is generated by the 
generating unit. 
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The display device may include a detecting unit for 
detecting the symbol each time the multiple symbols, 
representing the display control information, are 
sequentially displayed in another display device as the 
display information and an acquiring unit for acquiring the 
display control information based on the multiple symbols 
detected by the detecting unit. 

The present invention provides, in its second aspect, a 
display method of a display device that is capable of 
displaying predetermined display information in each of a 
plurality of display areas. The display method includes the 
step of setting display control information that represents 
the position and size of the display area and the switching 
of the display information for which a predetermined event 
is detected, based on user inputs, and the step of 
controlling one display including the multiple display areas 
such that the display information is displayed in each of 
the multiple display areas, based on the display control 
information set in the setting step. Upon detection of the 
event, the position or size of the display area where the 
display information for which the event is detected is 
displayed is switched based on the display control 
information in the controlling step. 

The present invention provides, in its third aspect, a 
program that causes a computer to execute a display process 
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for displaying predetermined display information in each of 
a plurality of display areas. The program includes the step 
of setting display control information that represents the 
position and size of the display area and the switching of 
the display information for which a predetermined event is 
detected, based on user inputs , and the step of controlling 
one display including the multiple display areas such that 
the display information is displayed in each of the multiple 
display areas, based on the display control information set 
in the setting step. Upon detection of the event, the 
position or size of the display area where the display 
information for which the event is detected is displayed is 
switched based on the display control information in the 
controlling step. 

With the display device, the display method, and the 
program according to the present invention, the display 
control information that represents the position and size of 
the display area and the switching of the display 
information for which a predetermined event is detected is 
set based on user inputs. One display including the 
multiple display areas is provided and controlled such that 
the display information is displayed in each of the multiple 
display areas, based on the display control information that 
is set. Upon detection of the event, the position or size 
of the display area where the display information for which 
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the event is detected is displayed is switched based on the 
display control information. 

According to the present invention, a variety of 
information can be offered in an optimal environment that 
suits the user preferences . 

Furthermore, according to the present invention, the 
user can efficiently and quickly become aware of an 
occurrence of an event. 

The above and other objects, features, and advantages 
of the present invention will become clear from the 
following description of the preferred embodiments taken in 
conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an external view showing a structure example 
of a display device according to the present invention; 

Fig. 2 is a block diagram showing an internal structure 
example of the display device in Fig. 1; 

Fig. 3 is a block diagram showing a functional 
structure example of the display device in Fig. 1; 

Fig. 4 is a flowchart showing the process of the 
display device for setting display control information; 

Fig. 5 is a table showing examples of the display 
control information ; 

Fig. 6 is a table showing other examples of the display 
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control information ; 

Fig. 7 is a flowchart showing the process of the 
display device for display control; 

Fig. 8 is a table showing other examples of the display 
control information ; 

Fig. 9 is a conceptual diagram illustrating the sharing 
of information; 

Fig. 10 is a table showing other examples of the 
display control information; 

Fig. 11 is a diagram showing a display example on the 
display device; 

Fig. 12 is a diagram showing another display example on 
the display device; 

Fig. 13 is a diagram showing another display example on 
the display device; 

Fig. 14 is a diagram showing another display example on 
the display device; 

Fig. 15 is a table showing other examples of the 
display control information; 

Fig. 16 is a diagram showing another display example on 
the display device; 

Fig. 17 is a diagram showing another display example on 
the display device; 

Fig. 18 is a table showing examples of the location 
where the display device is mounted and of the displayed 
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information in the respective locations; 

Fig. 19 is a diagram showing a case where the setting 
of the display control information is switched to another 
one ; 

Fig. 20 is a diagram showing a structure example of an 
information processing system; 

Fig. 21 is a diagram showing another structure example 
of the information processing system; 

Fig. 22 is a block diagram showing a detailed structure 
example of a display control unit in Fig. 3; 

Fig. 23 is a diagram showing a pixel included in a 
display in Fig. 1 in detail; 

Fig. 24 is another diagram showing a pixel included in 
the display in Fig. 1 in detail ; 

Fig. 25 is a graph showing the measurement results of 
current generated in the pixels shown in Figs. 23 and 24; 

Fig. 26 is a diagram showing an example of a symbol 
array . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is an external view showing a structure example 
of a display device 1 according to the present invention. 

Referring to Fig. 1, a display 11 is formed over the 
entire front face of the display device 1. The display 11 
is, for example, an organic or inorganic electroluminescence 
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(EL) display or a liquid crystal display (LCD) , in which a 
thin film transistor (TFT) is provided for every pixel. The 
display 11 controls the driving for all pixels and displays 
images, such as certain graphics or characters. 

The display 11 includes a variable area 11A and a fixed 
area 11B, as shown by broken lines in Fig. 1. In the 
variable area 11A, the display size or display position of a 
variety of information (images) is switched in accordance 
with the current situation or user preferences. In the 
fixed area 11B, the display size or the like of information 
is not switched and therefore is fixed even if a certain 
event is detected. 

The broken lines in Fig. 1 showing the ranges of the 
variable area 11A and the fixed area 11B may be not 
displayed on a screen and may be unable to be visualized by 
a user. 

Information of various categories is displayed on the 
display 11. In the structure example in Fig. 1, pictures of 
TV programs broadcast on different channels are displayed in 
areas 21 to 23 in the variable area 11A. Information of 
interest downloaded over the Internet or the like is 
displayed in areas 24 and 25 in the variable area 11A. 

An area 31 in the fixed area 11B is an area where 
messages notifying the reception or non-reception of email, 
which are generated by a program for controlling the email, 
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are displayed. An area 32 in the fixed area 11B is an area 
where pictures that are sent from cameras mounted at remote 
sites are displayed. Specifically, the area 31 is divided 
into two subareas 31A and 31B in accordance with the number 
of users of the display device 1. The messages notifying 
the non-reception of email are displayed in the respective 
subareas 31A and 31B. The pictures that are sent from 
cameras mounted at different sites are displayed in the 
respective subareas 32A and 32B in the area 32. 

An area 33 is an area where traffic information is 
displayed. The operation information of a line A is 
displayed as the traffic information in a subarea 33A in the 
area 33 and the operation information of an express line B 
is displayed as the traffic information in a subarea 33B in 
the area 33. An area 34 is an area where pictures that are 
sent from surveillance cameras mounted at outdoor places or 
the like are displayed. The pictures that are sent from 
surveillance cameras mounted at different sites are 
displayed in the respective subareas 34A and 34B in the area 
34. An area 35 is an area where weather information is 
displayed. Symbols showing the weather forecast at a region 
that is set by a user are displayed in a subarea 35A in the 
area 35 and a national weather map is displayed in a subarea 
35B in the area 35. 

As described above, the display device 1 not only 
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displays pictures of TV programs but also displays 
information of various categories (display information) that 
is distributed from different sources, in accordance with 
user preferences. 

The information displayed on the display device 1 
changes its display position or display size in accordance 
with the situation. For example, when a sound volume 
exceeding a predetermined threshold value is detected in a 
TV program displayed in the area 21 , the area 21 is extended 
and therefore the pictures of the TV program are displayed 
over the entire variable area 11A. 

For example, when an email is received, the display 
content in the subarea 31A where information concerning an 
email has been displayed are replaced with the display 
content in the area 22 and a message notifying the reception 
of the email is displayed in the area 22 in Fig. 1. 

In this manner, information to which a user is alerted, 
that is, information having higher priority is basically 
displayed in a position or size that is highly visible for 
the user. Triggers for display switching, such as the sound 
volume of a TV program exceeding a threshold value or the 
reception of an email, are hereinafter referred to as 
"events " . 

Fig. 2 is a block diagram showing an internal structure 
example of the display device 1 in Fig. 1. 
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Referring to Fig. 2, a central processing unit (CPU) 51 
executes various processes in accordance with programs 
stored in a read-only memory (ROM) 52 or programs loaded in 
a random access memory (RAM) 53 from a storage unit 57. The 
RAM 53 also stores data that is necessary for the CPU 51 to 
execute the various processes. 

The CPU 51, the ROM 52, and the RAM 53 are connected to 
each other through a bus 54. An input-output interface 55 
is also connected to the bus 54. 

The display unit 11, such as an organic or inorganic EL 
display or an LCD, in which a TFT is provided for every 
pixel, an input unit 56 for detecting the infrared light 
emitted from a remote controller and receiving the input by 
the user, and the storage unit 57 that is, for example, a 
hard disk or a flash memory are connected to the input- 
output interface 55. 

A communication unit 5 8 for communicating with various 
devices over a network such as the Internet or over a local 
area network (LAN) built in an indoor place where the 
display device 1 is installed and a signal input unit 59 for 
processing signals that are acquired from TV broadcast waves 
received at an antenna (not shown) based on the control of 
the CPU 51 are also connected to the input-output interface 
55. 

A drive 60 is connected to the input-output interface 
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55 if required. A magnetic disc 71, an optical disc 72, a 
magneto-optical disc 73, a semiconductor memory 74, or the 
like is appropriately inserted in the drive 60. Computer 
programs read from the magnetic disc 71, the optical disc 72, 
the magneto-optical disc 73, or the semiconductor memory 74 
are installed in the storage unit 57 as needed. 

Fig. 3 is a block diagram showing a functional 
structure example in which predetermined control programs 
are executed and realized by the CPU 51 in Fig. 2. 

An input receiving unit 81 receives user inputs that 
are supplied to the input unit 56. In order to display a 
variety of information on the display device 1, the user 
must set, for example, the content of information displayed 
in the areas in the display 11, the display size, and the 
information concerning the display switching in the areas 
upon detection of predetermined events (hereinafter referred 
to as "display control information") . The input unit 56 
receives such user settings . The information received in 
the input receiving unit 81 is supplied to a display- 
control-information generating unit 82. 

The display-control-information generating unit 82 
generates the display control information based on the 
information supplied from the input receiving unit 81. The 
user sets the display control information in accordance with, 
for example, wizards displayed in the display 11. 
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Information concerning items that are selected from the 
menus displayed in the wizards or information that is 
directly input by the user with a numeric keypad or 
alphanumeric keys on the remote controller is applied to 
predetermined forms . The display-control-information 
generating unit 82 generates the display control information 
by using such forms. 

The display control information generated by the 
display-control-information generating unit 82 is supplied 
to a storage control unit 83 that stores the supplied 
information in, for example, the storage unit 57 in Fig. 2. 

A display control unit 84 controls the information 
display in the display 11 in accordance with the display 
control information that is stored by the storage control 
unit 83 as reference information. 

For example, the display control unit 84 controls, with 
reference to the display control information, the display 
based on the picture information of a TV program that is 
supplied from a signal processing unit 85 or the display 
based on the image information, supplied from a 
communication control unit 86, for displaying the screen of 
a certain site. Upon detection of a certain event, the 
display control unit 84 switches the display in the display 
11 in accordance with the content of the event. The control 
of a variety of information by the display control unit 84 
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will be described below in detail. 

The signal processing unit 85 controls the signal input 
unit 59 to extract the signals of a certain program that is 
specified by the user from the input signals (signals that 
are acquired from TV broadcast waves received at an antenna) 
and to supply the picture information of the TV program to 
the display control unit 84. 

The communication control unit 86 controls the 
communication unit 58 to supply a variety of information 
that is acquired through the communication unit 5 8 to the 
display control unit 84. The information supplied from the 
communication control unit 8 6 includes, for example, image 
information representing the screen of a certain site, 
picture information that is photographed by a camera mounted 
at a remote site and is received by the communication unit 
58 over the Internet, and picture information that is 
photographed by a surveillance camera mounted at an outdoor 
place and is received by the communication unit 58 over an 
in-house LAN. 

The operation of the display device 1 having the above 
structure will now be described. 

Fig. 4 is a flowchart showing the process of the 
display device 1 for setting the display control information 
based on user inputs. 

In Step SI, the input receiving unit 81 in Fig. 3 
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receives various settings for every display category based 
on the user inputs in the input unit 56. That is, the 
category of information displayed in the display 11 is 
selected and detailed settings are input in the input 
receiving unit 81 for every category. 

For example, when a TV program acquired from TV 
broadcast waves is selected as the information category 
displayed in the display 11 (display category) , the settings 
such as a channel for display are received in the input 
receiving unit 81. When information of interest downloaded 
from a certain site over the Internet is selected as the 
display category, the settings such as the address of the 
site are received. 

When information concerning email, such as the 
reception or non-reception of email, is selected as the 
display category, the information concerning the user and 
the settings for a post office protocol 3 (P0P3) server, a 
simple mail transfer protocol (SMTP) server, or the like are 
received in the input receiving unit 81. When pictures that 
are photographed by a camera mounted at a school are 
selected as the display category, the settings, such as the 
IP address of a server that distributes the pictures 
photographed by the camera, are received. 

When traffic information acquired from a certain site 
is selected as the display category, the settings such as 
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the address of the site are received in the input receiving 
unit 81. When pictures that are photographed by a 
surveillance camera mounted in the vicinity of a house are 
selected as the display category, the settings such as the 
information specifying the position of the surveillance 
camera are received. When weather information acquired from 
a certain site is selected as the display category, the 
settings such as the address of the site are received. 

A variety of information, such the display position, 
the display size, and the link item, is set for every 
display category. In Step S2, the display switching setting 
upon detection of an event is received. In Step S3, the 
setting for the content of special display is received. 
Information set by the user will be exemplified below in 
detail . 

In Step S4, the display control information is 
generated in the display-control-information generating unit 
82 based on the information input by the user. In Step S5, 
the generated display control information is stored in the 
storage unit 57 by the storage control unit 83. 

Fig. 5 is a table showing examples of the display 
target and the display setting (examples of the display 
control information) that are set for every display category 
described above; that is, the TV program, the information of 
interest, the email, the situation in a school (pictures 
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photographed by a camera) , the traffic information, the 
pictures photographed by a surveillance camera, and the 
weather information . 

For example, display categories displayed in upper 
positions have higher priorities. In each category, display 
targets displayed in leftward positions have higher 
priorities . 

According to Fig. 5, the display category having the 
highest priority is the TV program and the display category 
having the lowest priority is the weather information. The 
program broadcast on "lch" is the highest-priority display 
target among "lch", "2ch" , and "3ch" that are selected as 
the display targets (the content of display) of the TV 
program. 

Accordingly, when the display control information shown 
in Fig. 5 is set, the program broadcast on "lch" is 
displayed in the area 21 (Fig. 1) that is prone to catch a 
user's attention most, the program broadcast on "2ch" is 
displayed in the area 22, and the program broadcast on "3ch" 
is displayed in the area 23. By comparison of the display 
categories, the weather information having the lowest 
priority is displayed in the area 35 that is at the lower 
right corner in the display 11. 

In this manner, the display in accordance with the 
priority of the display category or the display target can 
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be realized. The display categories or the display targets 
having higher priorities are allocated to the areas that 
catch a user's attention more in the display 11. 

Referring to Fig. 5, since the display setting for the 
TV program is "display TV program", the content of the 
received TV program is directly displayed in the 
corresponding area . 

The information of interest that is display category 
having the second-highest priority has "investment 
information" and "restaurant guide" as the display targets 
and has "specify uniform resource locator (URL) or display 
information acquired from source code of URL" as the display 
setting. Hence, the "investment information" that is 
acquired from the URL specified by the user is displayed in 
the area 24 in the display 11 shown in Fig. 1 and the 
"restaurant guide" is displayed in the area 25 in the 
display 11. 

Similarly, the email sent from "person A" and "person 
B" is displayed in the subareas 31A and 31B in the display 
11 and the display is updated upon reception of new email 
("update display upon reception of new email" is set) . The 
pictures that are photographed by cameras mounted at a 
"classroom" and a "schoolyard", respectively, in a school 
(nursery) and distributed over the Internet are displayed in 
the subareas 32A and 32B. 
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Furthermore, according to the table in Fig. 5, the 
traffic information concerning a "line A" and the traffic 
information concerning an "express line B" acquired from a 
specified URL are displayed in the subareas 33A and 33B. 
The pictures that are photographed by surveillance cameras 
mounted at a "front door" and a "back door" are displayed in 
the subareas 34A and 34B. The weather information in "city 
A" and "hurricane information" that is acquired over the 
Internet are displayed in the subareas 35A and 35B. 

Fig. 6 is a table showing examples of the display 
control information concerning the display layout of the 
display targets in Fig. 5. The display layout information 
is also appropriately set by the user. 

Referring to Fig. 6, the coordinate values of the 
center of a frame (area) , the area size, and the character 
font size displayed in the area are set for every display 
target as information specifying the display layout. When 
the upper left corner of the display 11 is set to the origin 
("0, 0") and the lower right corner of the display 11 is set 
to the end point ("100, 100"), for example, the coordinate 
values of the center of an area where a TV program broadcast 
on "lch" is displayed is set to "50, 25" and the area size 
is set to "50" . 

Similarly, the coordinate values of the center of the 
area and the area size are set for every display target, and 
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the font size is also set for some display targets. 

In this manner, the user can also set the layout of 
each display target in accordance with his/her preferences 
in the display 11. Hence, areas having different positions, 
sizes, and font sizes are provided in accordance with the 
user preferences in the display 11. 

The display control information shown in Figs . 5 and 6 
is basic information (initial settings) for displaying a 
variety of information in the display 11. As described 
above, in addition to the display control information in 
Figs. 5 and 6, information for specifying a link item of the 
displayed information, information for specifying the 
display switching upon occurrence of an event, information 
for determining the presence or absence of special display, 
and so on are set as the display control information. 

Fig. 7 is a flowchart showing the process of display 11 
for controlling the display of each area upon occurrence of 
an event. 

In Step Sll, the display control unit 84 controls the 
display in the display 11 in accordance with the initial 
setting of the display control information that is read from 
the storage unit 57 by the storage control unit 83. When 
the display control information shown in Figs. 5 and 6 is 
set by the user, the screen in Fig. 1 in accordance with 
this display control information is displayed. 
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In Step S12, the display control unit 84 determines 
whether an event has occurred for the displayed information, 
based on the output from the signal processing unit 85 or 
the communication control unit 86 , and waits until it 
determines that an event has occurred. If the display 
control unit 84 determines that an event has occurred, the 
display control unit 84 proceeds to Step S13 . In Step S13, 
the display control unit 84 acquires the setting of the 
display switching upon occurrence of the event from the 
display control information and controls the display in the 
display 11 in accordance with the acquired setting. 

According to Fig. 8, for example, the display device of 
Mr. Brown having an IP address of " 192 . 168 . 0 . 255" is set as 
the link item for the area 24 in Fig. 1. When the link to 
the display device of Mr. Brown is specified by the user or 
when the link to the display device of Mr. Brown is 
requested therefrom, the display control unit 84 links the 
information displayed in the area 24 in the display 11 to 
the information displayed in the display device of Mr. Brown 
through the communication control unit 86 in Step S13. 
Hence, in this case, the specification of and the request 
for the link are events. 

Referring to Fig. 9, for example, when an area 131 
where "investment information" is displayed is provided in a 
display 121 of a display device 111 (the display device of 
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Mr. Brown), as in the display device 1, the information in 
the area 24 is linked to the information in the area 131 
(the display device 1 and the display device 111 shares the 
information in the areas 24 and 131 with each other) over a 
network 101. In other words, after the communication is 
established between the communication unit 58 and the 
display device 111 when the communication control unit 8 6 
controls the communication unit 58 , the information 
displayed in the area 24 is synchronized with the 
information displayed in the area 131. 

As described above, linking the display in a certain 
area to the display in another area that is provided on 
another display device allows the users of the respective 
display devices to share the information with each other. 

Information other than the " investment information" in 
Fig. 9 is also linked to the display of another display 
device depending on the setting. Although no information is 
displayed in areas other than the areas 24 and 131 for 
simple description on the screens of the display device 1 
and the display device 111 in Fig. 9, certain information is 
actually displayed in each area in accordance with the 
setting of the display control information, as in the screen 
shown in Fig. 1. The same is true for Figs. 11, 12, 13, 16, 
and 17 described below. 

Fig. 10 is a table showing examples of the display 
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control information that represents event conditions 
(content) set for every display category and display- 
switching settings (layout change) upon occurrence of an 
event. 

Referring to Fig. 10 , when shouting (the sound volume 
exceeding a certain threshold value) is detected as an event 
in the TV program that is broadcast on "lch", the display of 
the TV program is set to be enlarged to the full size of the 
variable area 11A. 

Accordingly, when the sound volume exceeding a certain 
threshold value is detected in the TV program displayed in 
the area 21 in Fig. 1 (the TV program broadcast on n lch ,, ) , 
the display control unit 84 enlarges the area 21 to the full 
size of the variable area 11A in Step S13 in Fig. 7. The 
display on the display device 1 at this time is shown in Fig. 
11. 

Since it is anticipated that the scene is a climax when 
relatively higher sound volume is detected in a TV program, 
displaying the corresponding TV program that is enlarged, as 
in Fig. 11, allows the user to surely watch the scene even 
when a plurality of programs are simultaneously displayed. 

According to Fig. 10, when email (a mail including an 
image) is received, the information concerning the email in 
the area 31 is set to be replaced with the picture of the TV 
program in the area 22. Hence, when email is received as an 
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event in the subarea 31A, the information concerning the 
email is displayed in the area 22 and the picture of the TV 
program that has been displayed in the area 22 is displayed 
in the subarea 31A, as shown in Fig. 12. 

As described above, displaying the information to 
attract a user's attention in the middle of the display 11 
allows the information to be surely presented to the user. 

A message "unread mail 1" indicating that a piece of 
email has been received is displayed in the area 22 in Fig. 
12 . 

According to Fig. 10, when it is time for children to 
have lunch, the picture in the school displayed in the area 
32 is set to be replaced with the picture of the TV program 
displayed in the area 21. Hence, when lunchtime occurs, the 
picture in the subarea 32A is replaced with the picture in 
the area 21, as shown in Fig. 13. 

Furthermore, according to Fig. 10, it is possible to 
set the picture photographed by the surveillance camera to 
be enlarged to the full size of the display 11 when a 
suspicious person is detected by the surveillance camera as 
an event. Upon detection of a suspicious person by the 
surveillance camera, the display on the display device 1 is 
shown in Fig. 14. 

As described above, since the display position and the 
display size of a variety of information can be switched in 
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response to an occurrence of an event, the user can be aware 
of the information that is important to him. 

It is also possible that computer graphics (CGs) 
including a character and the like is displayed in the 
display 11 by setting the display control information and 
that occurrences of various events are presented by using 
the character. 

Fig. 15 is a table showing examples of the display 
control information concerning the display of the CGs. 
Referring to Fig. 15, when the CG display is available for 
the TV program (when "handling in CG application" is set in 
the CG representation column) , for example, the information 
in which the pictures of the TV program are combined with 
the CGs is displayed as the program information, as shown in 
Fig. 16. 

Referring to Fig. 16, the area 21 is enlarged to the 
full size of the variable area 11A and a CG picture 
representing a living room is displayed in the enlarged area 
21. A television-receiver screen 141 and a character 142 
who is watching the TV program displayed in the television- 
receiver screen 141 are displayed in the living room in the 
area 21. The picture of the TV program displayed in the 
television-receiver screen 141 is the picture of the TV 
program that is selected by the user. 

When a sound volume exceeding a predetermined threshold 
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is detected as an event in the TV program displayed in the 
television-receiver screen 141, the character 142 takes 
actions on the event. For example, when the picture of a 
football match is displayed in the television-receiver 
screen 141 and a sound volume exceeding a predetermined 
threshold is detected in a scene where a score has been made, 
the character 142 takes an action that expresses his delight. 

Presenting the occurrence of an event to the user with 
an action taken by a displayed character or the like in this 
manner allows the overall display in the display 11 to 
afford entertainment. 

As shown in Fig. 17, a character 151 and a character 
152 that are displayed in the display 11 may directly 
present an occurrence of an event, instead of presenting an 
occurrence of an event with an action taken by the character 
141 as in Fig. 16. In this case, for example, the user is 
informed of the reception of email through the voice of the 
character 151. 

Referring to Fig. 15, " full-time display 11 shown in the 
display setting column represents the setting in which the 
CG such as a character is always displayed and "part-time 
display" represents the setting in which the CG is displayed 
at a predetermined timing, for example, upon occurrence of 
an event. "Automatic screen" represents the setting in 
which a character autonomously takes various actions without 
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user operation . 

Although the case in which the display device 1 is 
installed at home (in a house) has been mainly described 
above, the display device 1 may be installed in various 
places, such as a school (university), an office, a store 
(department store) , or a hospital (general hospital) , as 
shown in Fig. 18. 

Referring to Fig. 18, for example, when the display 
device 1 is installed in a house (at home) , local 
information, weather information, school information, 
information concerning a bulletin in the neighborhood, 
information concerning the user's community, traffic 
information, security information, information of interest, 
TV program information, and/or email information are 
displayed in the display device 1. When the display device 
1 is installed in a school, a notice from an instructor, a 
notice from the secretariat, a notice from a club, weather 
information, traffic information, refectory information, 
and/or advertisement information issued from a neighboring 
store are displayed in the display device 1. 

Similarly, examples of information displayed in the 
display device 1 when the display device 1 is installed in 
an office, a store, and a hospital are shown in Fig. 18. 

Although the display of the display device 1 is 
controlled based on one piece of display control information 



- 30 - 



in the above description, the setting of the display control 
information that is referred to may be switched to another 
one according to time of day when multiple pieces of display 
control information are registered. 

Fig. 19 is a diagram showing a case where the setting 
of the display control information is switched to another 
one according to time of day. 

In this case, display control information Dl is set 
during the time period from 7:00 to 9:00, display control 
information D2 is set during the time period from 9:00 to 
16:00, display control information D3 is set during the time 
period from 16:00 to 21:00, and display control information 
D4 is set during the time period from 21:00 to 23:30. 

Switching the setting of the display control 
information to another one according to time of day permits 
the optimum display for every time period in accordance with 
the user of the display device 1. 

For example, when the display device 1 is installed in 
a house, the display control information Dl in Fig. 19 is 
display control information targeted at the whole family 
(display control information for displaying information that 
is optimal for whole family) and the display control 
information D2 is display control information targeted at 
the mother who most frequently uses the display device 1 in 
the house during the time period from 9:00 to 16:00. The 
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display control information D3 is display control 
information targeted at the children who most frequently use 
the display device 1 in the house during the time period 
from 16:00 to 21:00 and the display control information D4 
is display control information targeted at the parents who 
most frequently use the display device 1 in the house during 
the time period from 21:00 to 23:30. 

The display control information described above can be 
transferred from the display device 1 to another device 
having a display through, for example, an information 
processing system described below. 

Fig. 20 is a diagram showing a structure example of an 
information processing system that transmits and receives a 
variety of information including the display control 
information . 

A symbol 161 at the lower right corner of the display 
11 is a graphic image (two-dimensional code in a matrix 
form) that represents the display control information. The 
black-and-white pattern in the symbol 161 is varied, for 
example, every time one frame is displayed in the display 11. 
Specifically, when the display control information is 
transferred to an external device, the display device 1 
generates a symbol array including a plurality of symbols 
(two-dimensional codes) that represents the display control 
information and sequentially displays the corresponding 
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symbol every time one frame is displayed. 

Hence, a device provided with a reader that is capable 
of detecting the symbol by detecting the displayed symbol 
and analyzing it can acquire the display control information 
through the symbol displayed in the display 11. 

An information processing terminal 171 is, for example, 
a personal digital assistant (PDA) , a personal computer, or 
a mobile phone. A reader/writer 174 that can read the 
symbol displayed in the display device 1 through a cable 173 
is connected to the information processing terminal 171. 
When a leading edge 174A of the reader/writer 174 is in 
contact with the symbol 161 displayed in the display 11, the 
reader/writer 174 reads the symbol 161 in the display 11. 

Namely, the reader/writer 174 continuously detects the 
pattern of the symbol 161 displayed in accordance with the 
display period of the display 11 during a certain time 
period. The data concerning the symbol that is detected by 
the reader/writer 174 is supplied to the information 
processing terminal 171 through the cable 173. 

The information processing terminal 171 acquires the 
symbol array in which a plurality of symbols are arranged ir 
time series based on the data supplied from the 
reader/writer 174 and acquires the display control 
information from the acquired symbol array. The display 
control information set in the display 11 is transferred 
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from the display device 1 to the information processing 
terminal 171 through the symbols 161 in this manner. 

For example, when the symbols are sequentially 
displayed at a frequency of 60 Hz by a digital progressive 
method and one symbol represents data of 2 KB (byte) , the 
data transfer rate is 960 Kbps (60 (times/second) x 2 (KB) x 
8 (bit)). Additionally, displays or the like that can 
display high-definition pictures at a frequency of 400 Hz 
have been developed in recent years. When the symbols each 
representing data of 2 KB are sequentially displayed at such 
a very short period, the data transfer rate is 6,400 Kbps 
(400 (times/second) x 2 (KB) x 8 (bit)). 

In other words, even without a so-called wireless LAN, 
such as IEEE (Institute of Electrical and Electronics 
Engineers) 802.11a or 802.11b, or radio communication, such 
as Bluetooth, data can be transmitted and received at a 
relatively high transfer rate. 

The amount of data represented by one symbol can be 
appropriately varied in accordance with the size of a symbol 
or an adopted error correction method. The data transfer 
rate can also be appropriately varied in accordance with the 
amount of data represented by one symbol and the display 
frequency of the display 11. 

The information processing terminal 171 stores the 
display control information supplied from the display device 
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1 through the symbol 161 in its internal storage unit 172. 

Hence, the user can capture the display control 
information from the display device 1 to the information 
processing terminal 171 with a highly intuitive operation, 
such as bringing the leading edge 174A of the reader/writer 
174 into contact with the displayed symbol 161. 

The user can input a variety of information including 
the display control information from the information 
processing terminal 171 to the display device 1, contrary to 
the above, by bringing the leading edge 17 4A of the 
reader/writer 174 into contact with a read area provided at 
a certain position on the display 11. 

For example, as shown in Fig. 21, the display control 
information is transferred through a symbol from the 
reader/writer 174 that is in contact with a read area 181 
provided at the lower right corner of the display 11 by the 
display device 1. 

A detailed description will be given below. A positive 
bias voltage is applied to a TFT that is provided for every 
pixel in the display 11 for displaying part of a certain 
image with the corresponding pixels. In contrast, a reverse 
bias voltage is applied to the TFT for detecting the symbol 
output from the reader/writer 174 with the corresponding 
pixels. Accordingly, for example, a plurality of pixels to 
which the reverse bias voltage is applied, among the pixels 
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in the display 11 , constitutes the read area 181. 

When outside light is incident on the pixel (TFT) to 
which the reverse bias voltage is applied (when the light 
that represents the black-and-white pattern of the symbol is 
received from the reader/writer 174) , a leakage current is 
detected in an active semiconductor layer in the TFT. Hence, 
the presence of light incident on each pixel from outside is 
determined based on whether the leakage current is detected 
in each of the pixels constituting the read area 181. 

In other words, when light corresponding to the symbol 
is incident on the read area 181 from the reader/writer 174, 
the black-and-white pattern of the symbol is detected in 
each of the pixels constituting the read area 181. 

Specifically, in the symbols displayed in the 
reader/writer 174, a leakage current does not occur in the 
pixels, in the read area 181, with which the black parts of 
the symbol are in contact; while a leakage current occurs in 
the pixels, in the read area 181, with which the white parts 
of the symbol are in contact and the leakage current is 
detected there. 

The detected results in the pixels in the read area 181 
are synthesized and one symbol that is displayed in the 
reader/writer 174 is acquired by the display device 1. 
Repeating the synthesis and acquisition during a certain 
period causes the symbols array (all the symbols 
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representing the display control information) displayed in 
the reader/writer 17 4 to be captured into the display device 
1. In the display device 1, the display control information 
is restored and acquired by analyzing the symbol array. 

In this manner, the user can capture a variety of 
information including the display control information from 
the display device 1 to the information processing terminal 
171 only by bringing the reader/writer 174 into contact with 
the symbol 161 displayed in the display 11. The user can 
also transfer a variety of information, including the 
display control information, which is selected in the 
information processing terminal 171, to the display device 1 
only by bringing the reader/writer 17 4 into contact with the 

read area 181. 

Although the read area 181 provided in the display 11 
is shown by broken lines in the example in Fig. 21, a frame 
image having a certain size, in which the read area 181 is 
formed, may be displayed in the display 11 so that the user 
can visualize the read area 181. 

Although no image is displayed in areas other than the 
read area 181 in the display 11 in the example shown in Fig. 
21, various images such as pictures of a TV program can be 
displayed in the areas other than the read area 181, as 
shown in Fig. 1, because a reverse bias voltage is applied 
to only pixels constituting the read area 181. 
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Furthermore, although a case in which the display 
control information is transferred from the information 
processing terminal 171 to the display device 1 is shown in 
Fig. 21 , the display control information captured from the 
display device 1 to the information processing terminal 171 
may be transferred to another display device having a 
display in the same manner. 

Fig. 22 is a block diagram showing a structure example 
of the display control unit 84 in Fig. 3 when the display 
control information is transmitted and received through a 
symbol in the above manner. 

A control section 191 controls the overall operation of 
the display control unit 84. For example, the control 
section 191 refers to the display control information read 
out from the storage control unit 83 to display the pictures 
of a TV program broadcast on a certain channel based on the 
output from the signal processing unit 85 or to display the 
screen of a certain site based on the output from the 
communication control unit 86. 

An image-signal generator 192 generates image signals 
for displaying the images corresponding to the data that is 
supplied from the control section 191 and supplies the 
generated image signals to a controller 193 for controlling 
the drive of the display 11. 

The image-signal generator 192 also generates image 
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signals, for example, for displaying one symbol for every 
screen (each time one frame is displayed) based on the data 
that is generated and supplied by a symbol processor 197 and 
supplies the generated image signals to the controller 193. 

The controller 193 controls the drive of a gate driver 
195 that controls the voltage applied to gate electrodes of 
TFTs that are provided for the respective pixels in the 
display 11 and the drive of a source driver 194 that 
controls the voltage between source electrodes and the gate 
electrodes of the TFTs in conjunction with the drive of the 

gate driver 195. 

For example, the controller 193 controls the gate 
driver 195 such that a reverse bias voltage is applied to 
the TFTs of the pixels constituting a read area when the 
control section 191 instructs that the read area is to be 
formed at a certain position in the display 11 and such that 
a positive bias voltage is applied to areas other than the 
read area. 

Hence, the gates are turned off in the pixels 
constituting the read area and a leakage current 
corresponding to the light from outside is generated, as 
described above, thus allowing the pattern of the symbols 
output from the reader/writer 17 4 to be detected. The gates 
are turned on in pixels other than the pixels constituting 
the read area. A current corresponding to the voltage that 
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is supplied from the source driver 194 causes the 
electroluminescence (EL) elements connected to pixel 
electrodes to emit light and therefore part of the image is 
displayed. 

The operation of the TFTs that are provided for every 
pixel in the display 11 will now be described in detail with 
reference to Figs. 23 and 24. 

Referring to Fig. 23, one pixel in the display 11 that 
is controlled by the controller 193 is shown as a pixel that 
displays an image (a pixel other than the pixels 
constituting the read area for a symbol) . 

For example, when a positive voltage is applied from a 
gate line 203 to a gate electrode 201A (G) of a TFT 201 by 
the gate driver 195 and the gate electrode 201A is turned on, 
a current flows from a source electrode 201B (S) to a drain 
electrode 201C (D) in an active semiconductor layer 
(channel) made of amorphous silicon or polysilicon in 
accordance with a voltage applied from the source driver 194 
through a source line 202, as shown by a solid right arrow. 

An anode 204A of an EL element 204 is connected to the 
drain electrode 201C of the TFT 201. When a current 
supplied from the drain electrode 201C flows through the EL 
element 204 toward a counter electrode 205, the EL element 
204 emits light in accordance with the current. 

The light emitted from the EL element 204 is 
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transmitted through the surface of the display 11 and is 
emitted from the display device 1, and the pixel shown in 
Fig. 23 causes part of the image to be displayed. Referring 
to Fig. 23, although the light is emitted rightward from the 
EL element 204 for convenience, as shown by an outlined 
arrow, the light from the EL element 204 is actually 
transmitted through a transparent electrode that is either 
the anode 204A or a cathode 204B and is emitted from the 

display device 1 . 

In contrast, when a reverse voltage is applied to the 
gate electrode 201A (G) of the TFT 201 by the gate driver 
195 and the gate electrode 201A is turned off, no current 
flows through the active semiconductor layer even if a 
voltage is applied by the source driver 194. As a result, 
the EL element 204 does not emit light because no current 
flows through the EL element 204. When light is incident on 
the display device 1 in this condition, as shown by outlined 
arrows in Fig. 24, a small amount of leakage current (off- 
state current) flows from the drain electrode 201C to the 
source electrode 201B owing to the photoconductivity of the 
active semiconductor layer of the TFT 201. The EL element 
204 generates a reverse current without light emission by 
itself when the EL element 204 is irradiated with light with 
a reverse voltage being applied. 

The detection of the current generated in this manner 
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causes the outside light that is incident on the pixel in 
Fig. 24, that is, the white area of a symbol that is 
displayed at a position, corresponding to the pixel in Fig. 
24, in the areas where the symbol is displayed in the 
reader/writer 174 (at the front of the pixel in Fig. 24) to 
be detected. 

Fig. 25 is a graph showing the measurement results of 
current generated in the pixels shown in Figs. 23 and 24. 
Referring to Fig. 25, the horizontal axis represents the 
voltage applied to the gate electrode 20 1A and the vertical 
axis represents the current flowing through the pixel. 

A measurement result 11 shows the current flowing 
through the channel when the pixel is irradiated with light 
with a positive voltage being applied. A measurement result 
12 shows the current flowing through the channel when the 
pixel is not irradiated with light with a positive voltage 

being applied. 

The measurement results 11 and 12 show that a current 
flows depending on the voltage that is applied by the source 
driver 194 with a positive voltage being applied, regardless 
of the presence or absence of light from outside. In other 
words, the pixel to be measured causes part of the image to 
be displayed in these cases. 

A measurement result 13 in Fig. 25 shows the leakage 
current generated in the pixel when the pixel is irradiated 
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with outside light with a reverse voltage being applied. 
The measurement result 13 apparently differs from a 
measurement result 14 that shows the leakage current 
generated in the pixel when the pixel is not irradiated with 
outside light with a reverse voltage being applied. 

For example, when the pixel is irradiated with a 
certain amount of outside light with a voltage of about -5 V 
(a reverse voltage) being applied, a current of around "1E- 
8 (A) " (the sum of a current generated in the active 
semiconductor layer of the TFT and a current generated by 
the EL element) is generated. 

Hence, it is determined whether the pixel has been 
irradiated with light based on whether the current detected 
in the pixel to which a reverse bias voltage is applied 
exceeds a certain threshold value. In practice, the signals 
shown in Fig. 25 are amplified and the presence or absence 
of the light irradiation of the pixel is determined from the 
amplified signals. 

Referring to Fig. 25, the measurement result 14 shows 
that a small amount of current, around "1E-10(A)", is 
generated even if the pixel is not irradiated with outside 
light. This current is caused by noise during measurement. 
Much the same measurement results are attained as those in 
Fig. 25, regardless of the color of light (RGB) that the 
corresponding EL element emits . 
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Although one TFT is provided for one pixel in the 
examples shown in Figs. 23 and 24, it is possible to detect 
the symbol input from an external device based on a leakage 
current generated in each TFT even in 2-TFT pixels each 
having two TFTs or 4-TFT pixels each having four TFTs . 

When the display 11 is an LCD (the display 11 is not a 
display that is provided with the EL element 204 and emits 
white light) , a liguid crystal is provided at the position 
of the EL element 204 in Figs. 23 and 24 to from a pixel. 
In this case, since no current is generated in the liguid 
crystal, unlike the EL element 204, even when the pixel is 
irradiated with outside light with a reverse bias voltage 
being applied, the black-and-white pattern of the symbol is 
detected based only on a leakage current generated in the 
TFT that is provided for the corresponding pixel . 

Referring back to Fig. 22, a detector 198 detects a 
current generated in the pixel to which a reverse bias 
voltage is applied as described above, and supplies the 
detected results to the symbol processor 197. 

The symbol processor 197 synthesizes the detected 
results for the pixels constituting the read area based on 
the output from the detector 198 and acguires the symbol 
output from the reader/writer 174. 

Repeating the process of detecting the symbol during a 
certain period (during the period necessary for transferring 
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the source data) allows the symbol processor 197 to acquire 
the symbol array as shown in Fig. 26. 

Referring to Fig. 26, symbols SI to S3 each having a 
simple pattern are symbols for synchronization during 
detection. A variety of information including the display 
control information is represented with symbols S4 to Sn . 

The symbol array that is acquired by the symbol 
processor 197, as shown in Fig. 26, is supplied to a data 
processor 196. 

The symbol processor 197 displays the symbol at a 
certain position on the display 11 and generates the symbol 
array based on the data supplied from the data processor 196 
upon transfer of the data to the information processing 
terminal 171. The data of the symbol array generated by the 
symbol processor 197 is supplied to the image-signal 
generator 192. For example, when the symbol array in Fig. 
26 is generated by the symbol processor 197, the symbols SI 
to Sn is sequentially displayed on the display 11 each time 
one frame is displayed. 

The data processor 196 appropriately conducts a 
scramble process, appending of error correction blocks, a 
modulation process, and so on for the source data that is 
acquired and supplied by the control section 191 (the 
display control information to be transferred to the 
information processing terminal 171) when it displays the 
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symbol on the display 11, and supplies the processed data to 
the symbol processor 197. 

When the data representing the symbol that is detected 
in the read area on the display 11 is supplied from the 
symbol processor 197, the data processor 196 appropriately 
conducts a demodulation process, an error-correction process, 
a descramble process, and so on for the supplied data, and 
supplies the processed source data (the data transferred 
from the information processing terminal 171) to the control 
section 191. 

The data, supplied to the control section 191, which is 
transferred from the information processing terminal 171 is 
stored in the storage unit 57. Alternatively, the images 
corresponding to the data are displayed on the display 11 in 
accordance with the processing in the image-signal generator 
192 and the controller 193 that is conducted based on the 
transferred data. 

Since the display device 1 having the structure 
described above transmits and receives the display control 
information through the symbols, the user can easily input 
the display control information that has once been set in a 
certain display device into another device and can utilize 
the device in an optimal environment that suits his/her 
preferences . 

A series of processes described above may be conducted 
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by hardware or by software. 

In order to conduct a series of processes by software, 
the programs constituting the software are installed in the 
computer that is incorporated in dedicated hardware or in 
the computer, such as a general-purpose personal computer, 
which is capable of executing various functions by the 
installation of various programs, over a network or from a 
storage medium. 

Such storage media include not only package media that 
have the magnetic disc 71 (including a flexible disc) , the 
optical disc 72 (including a compact disc-read only memory 
(CD-ROM) and a digital versatile disc (DVD) ) , the magneto- 
optical disc 73 (including a mini-disc (MD) (registered 
trademark)), and/or the semiconductor memory 74, as shown in 
Fig. 2, in which the programs are stored and which are 
delivered, separately from the main unit, for offering the 
programs to the user, but also a hard disk that is included 
in the ROM 52 in which the programs are stored or the 
storage unit 57. The hard disk, which is incorporated in 
advance in the main unit, is provided to the user. 

According to the present invention, the steps 
describing the program that is stored in a storage medium 
may be sequentially executed in time series as described 
above or may be executed in parallel or separately. 



